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8th December, 1875, of an average thickness and first-rate 
quality. This being the first occasion of the Silkstone seam 
being proved below the Barnsley, and with such favourable 
results, caused great rejoicing to all interested in the future 
welfare of the district, and set a t rest for ever the doubts as 
to whether the Silkstone seam would be found workable at s o 
great a depth. 

The importance of this fact can hardly be over-estimated, 
conferring, as i t does, a new and lengthened life upon the 
South Yorkshire coal-field, which now undoubtedly contains 
as large and valuable a store of mineral wealth as any other 
coal-field in the Uni ted Kingdom; and as the Silkstone seam 
becomes more developed I sincerely t rus t and believe that 
the town of Barnsley, occupying, as it does, such a central 
position, will reap the benefit, and thereby increase its trade, 
wealth and population. 

*** Publication of sections illustrating this paper deferred. 

O N F O S S I L F U N G I F R O M T H E L O W E R C O A L M E A S U R E S O F 

H A L I F A X . B Y W I L L I A M C A S H , F . G . S . , A N D T H O M A S H I C K , 

B . A . , B.Sc . (LOJTO.). 

IisT a previous communication to this Society, read at the 
Wakefield meeting, on October 28th, 1878, we placed on 
record a list of plants whose remains have been discovered in 
the Lower Coal Measures of the parish of Halifax. A t tha t 
time the only representative in our possession of the great 
group of F u n g i was a small fragment of the mycelium of some 
undetermined species, for which, as for the other specimens, 
we were indebted to Mr. James Binns . Since then, Mr. 
Binns 's indefatigable industry has been rewarded by the 
discovery of additional examples of fossilised fungoid growths, 
which, though scarcely in sufficient perfection for complete 
identification, have many interesting characters so well pre
served as to be deserving of a detailed description. The 

 at University of Iowa on March 15, 2015http://pygs.lyellcollection.org/Downloaded from 

http://pygs.lyellcollection.org/


116 CASH AND HICK : ON FOSSIL FUNGI. 

specimens are exhibited in three microscopic slides, showing 
sections of carboniferous plants, cut and prepared from the 
" nodules " or " coal-balls " described in our former paper. 

On the first slide we have a transverse section of the 
petiole of a fern, as well as a section, also transverse, of a 
portion of what appears to be a branchlet or rootlet of some 
other plant, but which from its fragmentary character has 
not ye t been determined. The fungus is confined to the 
lat ter par t of the preparation, but i t may not be amiss to note 
in passing tha t the fern is evidently Zygopteris Lacattii of 
Renault , or, as Professor Williamson prefers to term it, 
Rachiopteris Lacattii. A single fibro-vascular bundle, com
posed of xylem and phloem elements, occupies the centre of 
the petiole, while the remainder is made up of fundamental or 
ground tissue, apparently similar to tha t of l iving ferns. The 
phloem was originally surrounded by the xylem completely, 
as is usually the case in the bundles of vascular cryptogams, 
but having to a large extent disappeared, its place is occupied 
by mineral matter. A t two opposite points of the bundle 
the phloem projects into the xylem for a little way, and then, 
branching r igh t and left, forms a Y~ 8 haped mass, with very 
divergent arms. I n one of these inwardly projecting masses 
of phloem, the histological elements of which are remarkably 
well preserved, there are several larger cells, the arrange
ment, position, and appearance of which strongly suggest 
their homology with sieve-tubes. I t is, however, to the 
part ial disappearance of the soft and delicate phloem tissue 
tha t we wish especially to draw at tent ion; for in this fact 
we seem to have an indication that the fern lay exposed to 
atmospheric and other adverse influences for some time, and 
tha t death and decay had already commenced before it was 
covered up and the process of fossilisation had set in. E x 
tending this inference to the accompanying tissue in which 
the fungus is found, and we may form some idea of the 
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conditions and circumstances under which it was preyed 
upon by the parasite. 

The tissue attacked bears obvious marks of the ravages 
which the fungus has made upon it. I t s walls are corroded 
and less sharply defined than those of the unaffected part, so 
that the two can be readily distinguished, even under the 
lower powers of the microscope. The tissue itself may be 
cellular or i t may be vascular. F rom a transverse section 
only it is hardly safe to speak with any degree of confidence; 
but we incline to the opinion tha t it is vascular. 

The vegetative par t of the fungus consists of a large 
number of very delicate hyphse, which the section has cut 
through in almost all possible directions. The majority of 
these are even finer than the threads of PenicilKum glaucum, 
and can scarcely be more than 7 J0 0

 inch in diameter. A 
few are somewhat stouter, and in these so perfectly have the 
structural details been preserved, it is quite possible to dis
t inguish the protoplasmic contents from the enclosing cellulose 
wall. W h e r e th is occurs the protoplasm appears as a mere 
line occupying the centre of the thread. Branching has 
been freely indulged in by the hyphae, but i t is very irregular. 
I n one respect the hyphae differ from those of most fungi 
wi th which we are acquainted, in exhibit ing at different 
points what appear to be a number of closely approximated 
constrictions, which give the filaments at these points a 
moniliform. character. W e are not sure, however, whether 
this may not be due to extraneous influences ra ther t h a n to 
the nature of the fungus, though it is quite possible that the 
constrictions may be closely set transverse septa. Whatever 
be the nature of these constrictions, transverse septa are 
present in the hyphae, though they can only be demonstrated 
with considerable difficulty. I n individual hyphae there are 
appearances which even in the absence of demonstrable 
septa would lead to the opinion that they had originally 
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existed. These appearances are represented in F ig . 2 (a), the 
meaning of which is suggested by a comparison with existing 
fungoid filaments, in which transverse partitions are normally 
present. I n such filaments the application of a gentle heat, 
the abstraction of moisture, or any other influence which 
arrests the vital activity of the cells without destroying their 
organic structure, causes the protoplasm to shrink from the 
walls and take up a central position. I n many instances the 
shr inking at the ends of the cells takes place at all points of 
the surface, and the contraction of the protoplasm is com
plete. B u t in others an intermediate stage can sometimes be 
recognised, in which the protoplasm remains attached along 
the marg in of the end septa, while it contracts at the centre. 
I n this way, the same phenomenon occurring on both sides, 
the septum comes to lie across a biconvex cavity, hollowed out 
in the protoplasm of the two cells. The appearances pre
sented under these conditions are not dissimilar to those of 
some of the fossil hyphae, save that in these last the cellulose 
partitions, so far as we can make out, have altogether dis
appeared. Vide P la te vi . , F ig . 2 (a). 

Reproductive Organs.—The reproductive organs are un
fortunately neither abundant nor well defined. After a most 
careful examination of the preparation with the highest 
microscopic power that it will bear, we have found but few 
structures to which a reproductive function can be assigned 
with any degree of confidence. These are all of one type, 
and consist of small spherical bodies, the most perfect of 
which are shown in Fig . 1 (b) and F ig . 2 (b). They appear 
to have been produced at the extremities of the hyphse, or of 
short branches thereof, though the one represented in 
F ig . 2 (b) is the only instance in which such a connection is 
actually observable. The bodies drawn are not of the same 
size, tha t of F i g . 1 being about y^Vo" m c n ^ n diameter, and 
that of F ig . 2 T 1 V o inch. 
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The question now arises, W h a t are these spherical bodies, 
and what relation or connection have they with the process 
of reproduction? Three hypotheses appear to us to be 
possible. They may be sporangia, which, when ripe, contain 
endogenously formed spores, similar to those of the common 
Mucor; or they may be zygospores formed by conjugation, 
as in the fungoid Zygospores; or, lastly, they may be 
oospores, which have resulted from the impregnation of an 
oogonium by an antheridium. 

The first hypothesis is rendered doubtful by the fact tha t 
the bodies are found within the tissue, through which the 
mycelium of the fungus ramified, while the sporangia of 
Mucor and allied genera, so far as we know them, are alwaj^s 
aerial. Still further doubt is suggested by the habitat of the 
fungus and the nature of the hyphse, the Mucorini occurring 
chiefly on excreta and decaying substances, and having a 
mycelium composed of filaments that are normally aseptate. 
Between the second and th i rd hypotheses we cannot decide 
with full confidence, owing to the absence of clear and unmis
takable characters in the bodies themselves. Considering 
the probabilities of the case, however, and having regard to 
the whole facies of the fungus, we strongly incline to the 
belief that they are oospores. 

Systematic Position.—From the above description it will 
be quite obvious to all who have any acquaintance with the 
characters by which the systematic position of F u n g i are 
usually determined, tha t great difficulties are in the way of 
a satisfactory location of our specimen. A t the same time, a 
review of the form and habit commonly assumed by the 
members of the various classes and orders of Fung i , seems to 
lead by a process of exclusion to the Pyrenomycetes, in which 
order the vegetative body partakes largely of the characters 
of our fossil form. If this be i ts t rue ordinal position, i t 
must be referred to the sub-order Peronosporece, which 
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includes the much-written-of potato fungus, Phytophthora 
infestans, the common Cystopus candidus and other forms. 

Our second slide exhibits a section that has been cut 
parallel to the first from the same piece of material, and is 
in most respects identical with it. I t shows the section 
of the petiole of Rachiopteris Lacattii, together with the 
fungus-bearing tissue, whose appearances have been, described. 
A n examination of this slide is fully confirmatory of all tha t 
has been said with regard to the fungoid growths under 
description, but does not enable us to clear up doubtful 
points. The hyphse are more thickly crowded, however, and 
are somewhat more numerous, and show very clearly the 
distinction between the contained protoplasm and the cellulose 
walls. On the nature and origin of the spherical bodies 
which we regard as oospores, the slide throws no additional 
l ight, save tha t its appearances are in no way inconsistent 
wi th tha t hypothesis. 

The thi rd slide is altogether different from the other two, 
and has been cut from material obtained from a different pit. 
I t consists of small and disconnected fragments of vegetable 
tissue, which are most probably the broken debris of several 
plants. I n and between these fragments are immense num
bers of small round bodies, which can hardly be anyth ing 
else than the spores of some fungus. Not a trace of mycelium, 
however, nor any other filamentous structure to which they 
may be related have we been able to discover. Under these 
circumstances it is impossible to do anything more than 
speculate on their probable affinities. There is, however, one 
group of existing fungi whose habitat closely resembles that 
of these spores. "We allude to the Myocomycetes, tha t curious 
order of Zygosporeae which, from the absence of any definite 
mycelium and the strange phenomena of movements etc. 
they exhibit, have sometimes been regarded as animals ra ther 
than plants. These forms occur commonly on old and de-
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caying stumps and sticks of trees, and when in fructification 
consist mainly of an extremely thin-walled sporangium, filled 
with small spores, which may or may not be accompanied with 
a filamentous Capillitium. On the rupture of the sporangium, 
these spores are scattered in immense quantities, and often 
form a thick layer of dust on the substratum on which the 
fungus has grown. Now it is jus t possible tha t our fossil 
spores may be of a myxomycetous nature, seeing tha t they 
occur in and among tissues that have undergone a certain 
amount of disintegration and decay, and so far resemble 
those that favour the development of existing forms. 
Another consideration lending s t rength to such a supposi
tion, is found in the fact tha t the size of our fossil specimens 
agrees almost exactly with tha t of spores obtained from 
living species, while the appearance of the two kinds is 
almost identical. 

DESCRIPTION OF THE PLATE. 

Fig . 1.—Three cells of the tissue in which the fungus is 
found. The walls are ill-defined and evidently 
corroded. A t b is one of the presumed Oospores, 
y-gVo inch. i n diameter. 

F ig . 2.—Selected threads, showing the typical forms met 
with. 

(6) Oospore, 1 ^ 0 0 inch in diameter. 
(c) Port ion of hypha showing septa. 
(d) Portions of hypha showing cel l-wall and 

protoplasm. 
(e) H y p h a branching. (a) Hyphse suggesting the former existence of 

transverse septa, though now absent. 
F ig . 3.—Spores, supposed to be those of some Myxomycetous 

Fungus . 
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